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Utilization of Meadow Crops as Silage 
By 
1'pcc1alist> of the Agnculturd! E\tcn,,on Scn1cc, Ohio Stdtc Unnu'lt\, Jnd 
Ohio Agncultur,1] E'penmcnt Statwn 
i i i 
CROPS \VmcII M \Y BE SuccESSHLLY E'\~ILED 
Among the crops which may be successfully ens1led are the legume~ 
such as alfalfa, clover, and soybeans; the grasses, such as timothy, orchard 
grass, and sudan grass; the cereals, such as corn, wheat, and oats; and mix-
tures of these crops. There is often an excess of pasture produced m May, 
which can be saved at the proper stage by putting the excess in the silo. 
The greater flexibility of the cropping systems and the more complete and 
certam utilization of meadow and pasture crops made possible by ensiling 
them makes the method worthy of senous study and careful attent10n by 
Ohio farmers. 
AnvANTti.GES OF S11.\GE FROM ALF\LF\, CLovER, TnrnTIIY, .\ND 
OTHER MErnow CROPS 
r. Ensilmg overcomes many uncertainties of the hay harvest. Harvest-
ing can be done at the most favorable time, with less regard to the weather. 
Large losses in adverse weather, common with first cutting alfalfa, clover, 
and other forages in wet Junes, are prevented. Even in normal weather, 
losses in hay harvest from leaf shattenng, bleaching, and respiration are 
probably equal to those in making silage. 
2. Good s01l improvement and conservat10n practices often require less 
frequent plowing and cultivation and greater acreages of sod crops in the 
rotation. Corn silage may be largely replaced by meadow crop silage. It 
constitutes a big step toward grassland farming. 
3. More carotene is preserved in good silage than in hay made from the 
same forage. Feedmg the meadow crop silage results in better animal nutri-
tion and in more vitamin A in the dairy products. 
4. Meadow crop silage can be used as a pasture supplement, by fillmg 
the silo in May or June and using this silage in the summer. The silo may 
again be filled in the fall, thus permitting double use of the silo. 
5. Ensiling is a way to handle coarse stemmy legumes and weedy or 
damaged crops of legume hay or small cereals. Ensiling does not make 
good feed out of poor forage, but the silage may be more readily eaten than 
the hay from such a crop. 
6. Silage requires about one-third as much storage space as long hay for 
an equal amount of dry matter. 
7. The fire hazard of silage is negligible. 
8. Silage, not being dusty, makes for cleaner barns at feeding time. 
1 This is the fourth revised edmon of an Ohio Agncultural Extension Service circular on 
this topic. The first three ed1t10ns were issued as mimeographs in June of r938, r939, and 1940. 
The present ed1t1on has been prepared m cooperat1on with investigators associated in the silage 
research project of the Oh10 Agricultural Experiment Station. 
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DIFFICULTIES \ND Os JECTJO!\s 
L More l,lbor and mechanical power are required to handle the s,1me 
crop green than dry. 
2. Obtaining preservatives may involve cash outlays. 
3. Grass silage frequently may develop high silage pressures; hence it 
may be necessary to reinforce many existing silos. 
4. It is difficult to control the moisture content of the nuterial. 
METHODS OF PRESERVING 1-fE\DO\V CROP SIL".GE 
Ensiling witl1out any preservative.-If the mJterial is of the proper dry 
matter content, it can be made into good silage without any treatment other 
than careful p,lcking. The proper dry matter content for best results, as 
determined in experiments, is about 25 to 40 per cent dry matter (75 to 60 
per cent moisture) in the material as it goes into the silo. However, these 
percentages are hard to determine and harder to control, so that in practice 
attempts at making silage of alfalfa or other pure legumes without pre-
servatives may be unsatisfactory. 'With the development of rapid, simple, 
and accurate methods of determining moisture in forages ( r 3, 14) \ ensiling 
without preservatives may be expected to increase in importance and 
safety. 
Crop mixtures.-Alfalfa, soybeans, and other legumes can be mixed with 
green corn, sorghum, wheat, or other grasses and the resulting silage will 
keep without preservatives if of proper dry matter content. Corn-soybean 
silage is an outstanding example. Third-cutting alfalfa and corn may so be 
preserved. In such combinations the non-legume should probably make up 
one-third to one-half of the mixture. Crop mixtures may be grown together 
or mixed at the cutter; putting in a load of one and then of the other is not 
satisfactory. 
Ground corn.-In the early Kansas experiments ( 1) the addition of IO 
per cent by weight of coarsely ground shelled corn resulted in good alfalfa 
silage. This method is being tried again, but critical data as to its value are 
lacking. Recent work suggests that the addition of 100 to 250 pounds of 
corn meal or corn and cob meal per ton of green material may have a favor-
able effect on quality especially if the material is too low in dry matter. Some 
Ohio farmers have reported good results by using this method (II). 
Molasses method.-This is now the most commonly used method. 
Molasses, like the sugar naturally present in corn silage, ferments to lactic 
and acetic acids, which preserves the silage. An excess of molasses does not 
harm, but adds a little to the feeding value and may add to the palatability 
of the silage. Molasses is somewhat difficult and "messy" to handle. Either 
cane or beet molasses can be used. It weighs from II to 12 pounds to the 
gallon. 
Phosphoric acid method.-This method utilizes phosphoric acid. Longer 
time experiments will be required to determine the relative success of this 
,. See "References" on page 8. 
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method and the feeding value of the si!Jges so made. Phosphoric acid fre-
quently tends to reduce the palatability of meadow-crop silage. It adds to 
the phosphorus content of the feed; much of the phosphoric acid is recover-
able in the manure, and is valmble as a fertilizer. Phosphoric acid is cor-
rosive, but is easier and cleaner to handle than molasses. This phosphoric 
acid is not the fertilizer, superphosphate, formerly called "acid phosphate." 
It is a special grade, essentially free from fluorine, especially prepared for use 
in silage. 
How TO PuT UP S1L\GE FROM ME-1.now CROPS 
Time of cutting.-Cut at the proper time to make good hay. This is 
earlier than the average time of cutting hay in Ohio. For detailed sugges-
tions on time of cutting, consult "When and How in Haymaking," Ohio 
Agricultural Extension Service Bulletin 160. Especially where large acreages 
are to be preserved, some forage must be cut early in order that the last 
material put up may be of good quality. Although over-mature forage can 
be made into silage, and possibly fed with less waste than the corresponding 
hay, the big advantage of silage lies in making it possible to harvest forage 
at the most desirable stage with minimum interference from the weather. 
In order that the forage may not get too dry, do not mow more at one time 
than can be put up in a half day. 
Slwuld meadow crops for silage be allowed to dry at all before ensiling? 
An important factor in making good meadow crop silage is the moisture 
content of the material. If it is too dry, it will not pack well and hence will 
mold and spoil; if it is too wet there will be considerable drainage of juice 
pressed from the silage, or, if part of the silo is below ground and tight, the 
silage in the lower part will be of low quality. For this reason, the recom-
mendation frequently made, to rush material to the silo as rapidly as possible, 
is not always safe. 
The desirable dry matter content is 25 to 40 per cent (75 to 6o per cent 
moisture). Material having less than 25 per cent of dry matter will lose 
considerable amounts of juice, containing valuable nutrients, and may de-
velop undesirable fermentations. Alfalfa and other forages in the early 
stages of maturity may contain only 15 to 25 per cent of dry matter when 
standing, and if not allowed to dry at all, and especially if wet with dew or 
rain, they may arrive at the silo with very high moisture contents. Such 
materials should dry slightly in the field before ensiling. Lying for 2 to 4 
hours after cutting on good drying days will be sufficient to reduce the 
moisture content within the 60 to 70 per cent range. On the other hand, ma-
terial which had dried below 60 per cent moisture may not make good 
silage because of the practical difficulty of packing such dry silage so as to 
exclude air. 
Loading and transporting.-The crop may be loaded directly from the 
swath, although it is usually better practice to windrow it. This can be 
done by either a slatted windrower attached to the cutterbar of the mower 
or by a side-delivery rake. Cutterbar windrowers do not work well on 
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hillsides. The side-delivery rake can be attached to a power mower, thereby 
cl1m111atmg an operation. When using a side-delivery rake the teeth should 
be set just low enough to turn all the material, but not so low as to roll 
stones into the windrow. 
Loading can be done with the hayloader. The older types of cylinder 
hayloaders should be reinforced by replacing the ropes with No. 3 welded 
link chain and by replacing the slats with heavier hardwood sL.its. 
In order to facilitate unloading, the green material may be loaded m 
tiers, from the front to the back of the wagon or truck, rather than in layers. 
Ropes, strings, and other devices can be arranged to unload the green mate-
rial quickly. Dump trucks are a great aid to efficient unloading. 
Cutting.-To reduce liftmg, it is well to lower the silage cutter as much 
as possible by setting it or its truck wheels in a trench. The delivery pipe 
of the cutter should be set vertical to avoid plugging and to reduce power 
requirements. For most conditions, the length of cut should be approx-
imately Yz inch. H the material is very high in moisture, it may be well 
to cut it a little longer, and if fairly dry, to cut a little shorter, than Yz inch 
(see page 4). 
Using molasses as a preservatzve.-The following schedule of amounts 
is recommended: 
CROP MoLAssEs PER ToN OF GREEN FoRAGE 
Grasses or cereals . . . . . . . . . . . . . . . . . 0-20 pounds ( 0-2 gallons) 
Mixed grasses and legumes. . . . . . . . 0-20 pounds ( 0-2 gallons) 
Alfalfa or clovers. . . . . . . . . . . . . . . . . 40-50 pounds ( 4-4 Yz gallons) 
Soybeans ....................... 50-60 pounds (4Yz-5 gallons) 
The lower quantities of molasses suggested can be used when the 
material contains the correct percentages of dry matter. The high quantities 
may serve as insurance when the dry matter content is either too high or too 
low. 
Molasses may be applied by means of a pump or by gravity. It may be 
applied: (a) at points above the feed rolls; (b) at the bottom of the blower 
housing; or ( c) at the upper end of the delivery pipe. Delivering the mo-
lasses at the outlet of the delivery pipe has the advantage of keeping the 
blower clean and facilitating elevation to some extent. A pump attached 
to and driven by the cutter is very satisfactory for pumping the molasses 
either to the top of the delivery pipe or direct to the cuttter. A regulating 
valve should be connected to the upper feed roll in order to regulate the 
amount of molasses as the amount of material being cut varies. 
The pipe from the pump to the end of the delivery pipe should be at 
least r inch in size in order to reduce friction. A nozzle located at the end of 
the goose-neck will distribute the molasses evenly. 
Using phosphoric acid as a preservative.-It is recommended that 14 
to 16 pounds of 75 per cent acid be added to each ton of green legume. 
These quantities are small amounts to distribute uniformly over a ton of 
material; it is best to dilute the acid with three or four times as much water 
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and apply as described for molasses. While the phosphoric acid is but slowly 
corrosive, the equipment should be washed immediately after use. 
Packing the silage.-General experience indicates that it is essential to 
distribute meadow crop silage uniformly during the filling operation, keep-
ing the material next to the wall level or slightly higher than at the center. 
It probably is not necessary to tramp the silage excepting to see that the 
top is carefully leveled and well packed whenever cutting is stopped for any 
.ippreciable time. 
Sealing the silo.-Silage will spoil at the top unless sealed, hence sealing 
after filling is completed is desirable unless feeding is to commence at once. 
The top should be leveled after filling, well tramped at intervals for four 
days, and water added if necessary to make the material pack well. Chopped 
green weeds or other low grade material can be put in on top of the silage, 
and save much or all of the more valuable material from spoiling. 
A better seal can be made by laying roofing paper on top of the leveled 
and tramped silage, lapping the layers 2 to 3 inches. Strong wrapping paper, 
oiled with lubricating oil, has been successfully substituted for the more 
expensive roofing paper. Then any material available, such as sawdust, 
chopped weeds, or wet cut straw, is placed on top of the paper. The seal 
must be cheap, or merely tramping the top of the silage well and using 
sufficient water will be more economical. 
References on Grass and Legume Silage 
As the making of silages from meadow and pasture grasses and legumes 
has only recently attained importance in practice, some readers of this 
bulletin may wish to refer to other and more extensive reports of experi-
ments and practices. Hence the following list of significant publications: 
r. Reed, 0. E., and J. B. Fitch. Alfalfa for Silage. Kansas Agr. Exp. Station 
Bul. No. 217, 1917. (The first extensive study of the molasses method). 
2. Eckles, C. H. Legumes, Sudan Grass and Cereal Crops for Silage. Mo. 
Agr. Exp. Station Bul. 162, 1919. (First to lay down the rule that legumes 
make fair to good silage if dry matter content is at the proper point). 
3. Hayden, C. C., A. E. Perkins, W. E. Krauss, C. F. Monroe, and R. G. Wash-
burn. Legume Silage for Dairy Cows. Ohio Agr. Exp. Station Bimonthly 
Bul. 184, r937. 
+ Bender, C. B. and H. H. Tucker. Timothy Silage as a Dairy Feed. N. J. 
Agr. Exp. Station Circular 374, 1937. (Fertilizer experiments with timothy, 
and feeding experiments with the silage). 
5. Perkins, A. E., C. C. Hayden, C. F. Monroe, W. E. Krauss, and R. G. Wash-
burn. Making Silage from Hay Crops. Ohio Agr. Exp. Station Bimonthly 
Bul. r90, 1938. (A general discussion with experimental evidence on mois-
ture contents). 
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6. Bender, C. B. and others. (Compiled by a committee of five, assisted by 
many others). Legume and Grass Silage; A Survey of .ivfethods and Results 
on 360 Northeastern Farms. Published as N. J. Agr. Exp. Station Bu!. 6.-13, 
New York (Cornell) Ext. Bul. 391, and Vermont Agr. Exp. Station Bu!. 434, 
1938. 
7. Woodward, T. E. and J. B. Shepherd. Methods of Making Silage from 
Grass and Soybeans. U. S. Department of Agriculture Tech. Bui. 6J r, r938. 
(An excellent report of experiments, with extensive bibliography). 
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R. G. Washburn. Feeding Value of Hay Crop Silage. Ohio Agr. Exp. 
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9. Watson, A. J. The Science and Practice of Conservation: Grass and Forage 
Crops. In 2 volumes, 1938-39. Published by the Fertilizer and Feeding 
Stuffs Journal, 16 Mark Lane, E.C. 3, London, England. 30 shillings. 
(The most complete reference book available on hay and silage the world 
over). 
IO. Savage, E. S. and C. B. Bender. Grass Silage. New York (Cornell) Ext. 
Bul. 4o9, 1939· 
r r. Morison, F. L. A Study of Legume-Grass Silage on Ohio Farms. Dept. of 
Rural Economics, Ohio State Univ. and Ohio Agr. Exp. Station Mimeograph 
Bu!. 127, 19-J.O. (An excellent survey of meadow crop silage on 120 Ohio 
farms). 
12. Morison, F. L. Relative cost of Hay-Crop Silage and Corn Silage. Ohio Agr. 
Exp. Station Bimonthly Bul. 205, July-August, 1940. 
13. Perkins, A. E. Dry Matter Content of Crops in Relation to Hay and Silage 
Making. Ohio Agr. Exp. Station Bimonthly Bu!. 208, Jan.-Feb. r94I. 
14. Parks, R. Q. A Rapid and Simple Method for Determining Moisture in 
Forages and Grains. Journal American Society of Agronomy, Vol. 33, pp. 
325-335. 194!. 
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